An account of the Ciliata (Protozoa) recently described as epibionts on crustaceans is given herein. Eighty-seven species of ciliates are included, with indication of their taxonomic position, the basibiont crustacean species, and the localities were these epibiontic phenomena have been recorded. This overview actualizes the study of epibiosis in the Crustacea and could be of help in future research.
INTRODUCTION
Epibiosis is a common phenomenon on marine and freshwater Crustacea, and there are a number of records about this kind of association in species from the majority of the crustacean taxa (Morado & Small, 1995; Fernandez-Leborans & Tato-Porto, 2000a, b; Fernandez-Leborans, 2001 ). There has been a noticeable increase in reports of new animal groups and species involved in epibiosis in recent years, and their relevance is probably mainly attributable to the fact that epibiotic relationships are important at many levels: physiological, ecological, evolutionary, as well as on those related to biodiversity and bioconservation.
Epibiosis is a facultative association of two organisms: the epibiont and the basibiont. The term 'epibiont' includes organisms that, during the sessile phase of their life cycle, are attached to the surface of a living substratum, while the basibiont lodges and constitutes a support for the epibiont. Both concepts describe ecological functions (Wahl, 1989) . Many groups of Crustacea, i.e., Cladocera, Copepoda, Cirripedia, Isopoda, Amphipoda, and Decapoda, include forms that are hosts for macroepibiont invertebrates (Ross, 1983) , e.g., Porifera, Cnidaria, Platyhelminthes, Nemertea, Rotifera, Nematoda, Polychaeta, Cirripedia, Decapoda, Gastropoda, Bivalvia, Phoronida, Bryozoa, Ascidiacea, and others, as well as for microepibionts from the Protozoa (Corliss, 1979; Small & Lynn, 1985) .
Epibiosis involves a number of effects. These include advantages for the epibiont: dispersal and the possibilities for geographical expansion, an increase in supply of nutrients, and protection against predation. On the other hand, epibiosis can be disadvantageous for the epibiont as well, e.g., when ontogenetic or behavioural changes of the basibiont take place. Epibiosis can provide both mimetic protection for the basibiont, and cleansing. In contrast, epibiosis may have the disadvantage of restricting the mobility of the basibiont, it may affect growth and moulting, and the function of several organs (eyes, gills, appendages). It may cause an increase in the risk of predation. Epibiont and basibiont may also compete for food (Wahl, 1898; Gabilondo, 2006) .
Epibiotic associations could represent excellent models to examine diversity patterns among geographical regions on a variety of scales. Investigations on whole communities of species associated with crustaceans from a wide range of geographical areas as well as habitats could be performed. Crustaceans potentially have a variety of associates, many of which may be species new to science. Similarly, although many crustaceans have been studied in terms of behaviour, few research studies have examined their associates, and virtually nothing is known of interactions between these epibionts and their hosts (basibionts). Investigation in these communities of the physical and biological factors related to the establishment of symbioses, as well as of hypersymbioses and predator-prey relationships, should prove an important area of research for the future (Williams & McDermott, 2004) .
After the last comprehensive reviews related to epibiosis on crustaceans (Morado & Small, 1995; Fernandez-Leborans & Tato-Porto, 2000a, b; FernandezLeborans, 2001; Williams & McDermott, 2004) , various new contributions have appeared about this subject. The aim of the present work is to compile these last, recent reports, focused on the presence of ciliate protozoans, one of the most diverse and frequent group of epibionts on species of the Crustacea.
